A serum free approach towards the conservation of chondrogenic phenotype during in vitro cell expansion.
Functionally viable chondrocytes in sufficient quantity is crucial for the success of matrix associated autologous chondrocyte implantation. This is difficult with conventional methods as chondrocytes dedifferentiate during 2D expansion with the loss of their chondrogenic phenotype. Moreover, established protocols are dependent on the use of serum which is not without its drawbacks. This study sought to address the issue by evaluating the feasibility of serum free, growth factors supplemented chondrocyte media with extracellular matrix (ECM) coatings. Passage 2 human chondrocytes were cultured in serum supplemented media or serum free media with collagen I or fibronectin coatings. Cell attachment and proliferation were assessed in these conditions. The cells were redifferentiated via pellet cultures for 7 and 14 days before being subjected to histological and gene expression analysis. The serum-free, growth factor cocktail supplemented with ECM coating improved long-term chondrocyte proliferation with enhanced basal Sox 9 expression. Upon induction, the redifferentiated chondrocytes expressed aggrecan and collagen II especially so for the cells plated on collagen coated surfaces. The chondrocytic phenotype was better conserved under the serum free conditions but the loss of the hyaline cartilage characteristics was not completely halted given the expression of collagen I. These essential cartilage markers were, however, reduced or absented for cells expanded with serum. Moreover, serum cultures displayed a higher tendency of undergoing hypertrophy given the stronger collagen X gene expression. The advocated technique promoted cell expansion with respect to conventional serum supplemented cultures while reducing the loss of the chondrogenic phenotype. This demonstrates the feasibility and potential of the novel concomitant use of serum free media and ECM coatings in the expansion of chondrocytes for cartilage regenerative applications.